
From: Makus, Erik
To: Schade, Pete; Lisa Kusnierz; Yashan, Dean
Subject: RE: Bozeman stormwater summary
Date: 03/29/2011 03:48 PM
Attachments: city sw meeting 032311 summary KEM edits.docx

Pete,
 
I attached a copy with ‘track changes’ edits on it.  A few minor things, and I added a section about
EMCs in the modeling sections.  Feel free to use as you see fit.
 
One or two comments:
 

1.        E. coli should be a capital ‘E’, right?  Regardless, I don’t think we want to say anything about
E. coli modeling – we just don’t have enough data, and don’t have the right model to do this,
with or without EMCs.  In my opinion, we should approach it differently than TSS, TN, and
TP.
 

2.        From a modeling perspective, the whole ‘reduction in EIC’ is going to be somewhat more
complicated than stated in the memo.  SWMM approaches pollutant load reductions
through reductions at nodes, rather than through EIC modifications, which would be at the
basin level.  That is to say, it applies BMPs at locations X and Y, and these BMPs reduce the
pollutant loading (and volumetric loading) at locations X and Y by user-defined amounts. 
While I could theoretically use reductions in EIC to do the model, I wouldn’t know how to
define them at first.
 
For instance, let’s say a sub-development puts in a retention pond.  I (the modeler) am not
going to be able to say “oh that means 30% less EIC”.  I’m going to have to put in a retention
pond, give it a 30% TN reduction and 70% TP/TSS reduction, and then run the model and see
what it does for overall runoff/pollutant loading, and THEN determine the “EIC reduction” –
basically, I’m going to start with the answer and work backwards so to speak.
 
Thus, the statements on page one and in section c. are kind of misleading.  I deleted the
sentence on page one, but didn’t do anything with section c.  It should probably be
modified.

 
I guess the whole reduction in IC thing is more for an ease of use perspective for planners
and laymen; it doesn’t correlate to the modeling world as easily.  The end result might be
the same, but the process is different.

 
Let me know if you have any questions about this!
 
Erik
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Stormwater Assessment Discussion

March 23, 2011

GLWQPD Conf Room



Attending:  Pete Schade (DEQ); Erik Makus (DEQ); Lisa Kusnierz (EPA), Tammy Crone (GWQPD), Dustin Johnson (City of Bozeman), Karin Boyd (GGWC)





DEQ and EPA representatives met with the City of Bozeman, the Gallatin Water Quality Protection District and the Greater Gallatin Watershed Council to discuss the DEQ’s approach to assessing stormwater loading to area streams.  DEQ is in the process of developing Total Maximum Daily Loads for impaired streams in the lower Gallatin watershed.  Stormwater assessment and wasteload allocations are required for MS4-permitted discharges and must be addressed in the wasteload allocation portion of a TMDL.  



Below is a summary of the DEQ’s proposed approach to establishing TMDL wasteload allocations for MS4-permitted stormwater sources to impaired waterbodies: East Gallatin River, Bozeman Creek, and Bridger Creek.





1. EPA requirements for stormwater wasteload allocations for TMDL development 



EPA requires that MS4-permitted stormwater be included in the wasteload allocation portion of a TMDL.  The attached memo provides more detail on this requirement.   See attached EPA memo, Establishing Total Maximum Daily Load (TMDL) Wasteload Allocations (WLAs) for Storm Water Sources and NPDES Permit Requirements Based on Those WLAs.



Relevant requirements are summarized below:



· Per EPA requirements, NPDES-regulated storm water discharges (MS4-permitted discharges) must be addressed by the wasteload allocation (WLA) of a TMDL (40 C.F.R. § 130.2(h).)  



· The WLAs and LAs are to be expressed in numeric form in the TMDL (40 C.F.R. § 130.2(h) & (i).)  EPA recognizes that these allocations might be fairly rudimentary because of data limitations and variability in the system. 



· NPDES permit conditions must be consistent with the assumptions and requirements of available WLAs. See 40 C.F.R. § 122.44(d)(1)(vii)(B). 



· Water-quality based effluent limits for NPDES-regulated storm water discharges that implement WLAs in TMDLs may be expressed in the form of best management practices (BMPs) under specified circumstances. See 33 U.S.C. §1342(p)(3)(B)(iii); 40 C.F.R. §122.44(k)(2)&(3).  EPA expects that most limits for NPDES-regulated municipal (MS4) discharges be in the form of BMPs, and that numeric limits will be used only in rare instances.







1. Relationship of Bozeman Stormwater MS4 permit requirements to TMDL wasteload allocations


ARM 17.30.1111(5) requires MS4 permittees to develop, implement and enforce a Storm Water Management Program (SWMP) designed to reduce the discharge of pollutants to the maximum extent practicable (MEP).   

ARM 17.30.1111(5)(a) also states, ‘For the purposes of this rule, narrative effluent limitations requiring the implementation of BMPs are the most appropriate form of effluent limitations when designed to satisfy technology requirements (including reductions of pollutants to the maximum extent practicable) and to protect water quality.  Implementation of BMPs consistent with the provisions of the SWMP required pursuant to this rule and the provisions of the permit shall constitute compliance with the standard of reducing pollutants to the ‘maximum extent practicable.’


TMDL stormwater wasteload allocations for nutrients, sediment and EE.coli will be derived from modeled outputs of stormwater loads using the Storm Water Management Model (SWMM.)   Stormwater wasteload allocations will be expressed an estimated % load reduction that may be achieved by implementing BMPs to the ‘maximum extent practicable’ to minimize the discharge of pollutants to area streams (see #3 below).

 (
LID-type BMPs are those stormwater management practices or structures that minimize direct runoff to streams, and instead use on-site or regional retention and infiltration to effectively remove direct discharge of stormwater to streams.  In addition to reducing pollutant loading to streams, LID-type BMPs provide ancillary benefits by mitigating flooding, reducing channel scour and downcutting caused by high stormwater runoff, and enhancing summertime streamflows.  
)

Modeling efforts use effective impervious cover (EIC) as a surrogate for the implementation of stormwater BMPs designed to reduce the discharge of pollutants to the maximum extent practicable.  Managing and reducing effective impervious cover (EIC) through LID-type BMPs where practicable is an effective way or reducing both stormwater volumes and pollutant loads, and constitutes an approach to stormwater management consistent with the permit requirement to ‘develop, implement and enforce a Storm Water Management Program (SWMP) designed to reduce the discharge of pollutants to the maximum extent practicable (MEP)’.


Potential stormwater load reductions are calculated by modeling two scenarios:

1) Existing Conditions

2) Conditions that represent the application of BMPs to the ‘maximum extent practicable’ 


The difference in pollutant loading between these two scenarios represents the % load reduction that may be obtained by implementation of a Storm Water Management Program ‘designed to reduce the discharge of pollutants to the maximum extent practicable’.   








1. Assessing stormwater loads


2. Adaption of SWMM model
SWMM is an industry accepted water qualityhydrologic model for the assessment of stormwater flows and water quality.  The SWMM model was chosen to model stormwater loads in part because a framework SWMM model had already been developed by HDR foras part of the City of Bozeman Stormwater Facilities Plan.  DEQ obtained data files generated by HDR for the SWMM model used in the Bozeman Stormwater Facilities Plan, and recreated the hydrology and catchment areas.  

Certain refinements were made to the model – lumping of some catchment areas, delineation of catchments entering Bridger Creek and East Gallatin River, correction of unit hyetographs, modification of Impervious Cover values, land use updates, and other modifications where data was not complete.



2. Scenario 1: Modeling of existing stormwater loads
Existing stormwater loads are calculated by applying estimated Event Mean Concentration (EMC) for specific pollutants (TSS, Phosphorus, Nitrogen)  to modeled runoff volumes to come up with stormwater load estimates.  These load estimates can be based on either standard rainfall events ( for the 2-yr, 10-yr and 25-yr runoff events), or on an annual basis.  Key factors affecting runoff load estimates include EMC concentrations, distribution of different land- use classes within the watershed and impervious cover values for these land- use classes.



Event mean concentrations (EMCs) are region-specific parameters defined as the mean pollutant concentration found in stormwater runoff.  The annual EMC is the mean pollutant concentration of all runoff events throughout the year.  Used with volumetric runoff estimates, EMCs (units of mg/L) can predict stormwater loading to downstream water bodies.



Since differences in precipitation type, frequency, quantity, and other patterns all play a significant role in determining EMCs, it is imperative to get as region-specific data as possible.  A literature review found no EMC studies located in Montana; however, several studies were conducted in cities such as Denver, Boise, Salt Lake City, and Phoenix, and these studies were averaged to create existing EMC estimates for TSS, TN, and TP (Table X).  Due to lack of literature values, E.coli EMC values were not estimated.



Table X. Event Mean Concentrations Studies Relevant to Bozeman

		Land Use

		TSS (mg/L)



		

		SLC Study

		Denver

		Caraco

		NURP

		MDEQ



		General Urban

		154

		-

		242

		141 - 224

		 



		Commercial

		60

		225

		242

		 

		176



		Industrial

		45

		399

		242

		 

		 



		Mixed

		100

		-

		 

		 

		 



		Residential

		115

		240

		242

		 

		199



		Transportation

		160

		-

		242

		 

		201



		Open/Undeveloped

		-

		400

		 

		 

		 



		Open – Vacant

		154

		400

		242

		 

		332



		Open – Maintained

		154

		400

		242

		 

		212



		Land Use

		TP (mg/L)



		

		SLC Study

		Denver

		Caraco

		NURP

		MDEQ



		General Urban

		0.68

		-

		0.65

		0.37 - 0.47

		 



		Commercial

		0.22

		0.42

		0.65

		 

		0.43



		Industrial

		0.18

		0.43

		 

		 

		 



		Mixed

		0.34

		-

		 

		 

		 



		Residential

		0.50

		0.65

		0.65

		 

		0.60



		Transportation

		0.48

		-

		0.65

		 

		0.57



		Open/Undeveloped

		-

		0.40

		 

		 

		 



		Open – Vacant

		0.68

		0.40

		0.65

		 

		0.46



		Open – Maintained

		0.68

		0.40

		0.65

		 

		0.72



		Land Use

		TN (mg/L)



		

		SLC Study

		Denver

		Caraco

		NURP

		MDEQ



		General Urban

		 

		-

		4.06

		2.44 - 3.08

		 



		Commercial

		 

		3.3

		4.06

		 

		3.68



		Industrial

		 

		2.7

		 

		 

		 



		Mixed

		 

		-

		 

		 

		 



		Residential

		 

		3.4

		4.06

		 

		3.73



		Transportation

		 

		-

		4.06

		 

		4.06



		Open/Undeveloped

		 

		3.4

		 

		 

		 



		Open – Vacant

		 

		3.4

		4.06

		 

		2.98



		Open – Maintained

		 

		3.4

		4.06

		 

		4.66








2. Scenario 2: Modeling of SW loads representing stormwater management to the ‘maximum extent practicable’
In order to estimate/model stormwater loads that could be achieved by implementing stormwater controls to the ‘maximum extent practicable’, impervious cover values for specific land use classes are modified to represent the effective impervious cover (EIC) that may be achieved by implementing BMPs to minimize discharge to streams and increase infiltration of stormwater runoff volumes to the MEP.   Effective impervious cover reductions represent a surrogate condition that is used to evaluate the effectiveness of a suite of unspecified BMPs in reducing stormwater volumes.


2. Developing stormwater wasteload allocation
WLA is expressed as an estimated percent load reduction (i.e. an estimated 20% reduction in TSS) based on the modeled load difference between the two scenarios (b and c above).  

While the wasteload allocation (WLA) within the TMDL will be expressed numerically as an estimated achievable percent reduction, expression of the WLA within the City of Bozeman’s MS4 permit shall be in the form of BMP implementation, that the City shall reduce pollutants to the maximum extent practicable as described in the SWMP pursuant to ARM 17.30.1111(5)(a).  It is not expected that additional requirements or numeric limitations will be appended to the City of Bozeman’s MS4 permit as a result of TMDL wasteload allocations.








1. City of Bozeman requirements for new and re-development.  

Local city development ordinances and MS4 permit requirements limit runoff from new  development and redevelopment.

· City of Bozeman Design Standards and Specifications Policy (Ordinance 1611) requires a Stormwater Drainage Plan for all new development that limits runoff to pre-development rates.

· City of Bozeman redevelopment standards (similar drainage planning??)

· MS4 permit contains a future performance requirement to infiltrate, transpire or capture the runoff generated from the first 0.5 inches of rainfall from a 24-hour storm


Collectively these ordinances and permit requirements act to minimize stormwater runoff and promote infiltration, and represent structural stormwater LID-type BMPs and municipal operations that ‘reduce the discharge of pollutants to the maximum extent practicable’ for new development and redeveloped land.



1. Modifications to model parameters

In an effort to improve model accuracy, several input parameters may require modification additional input to best represent local conditions.  Assistance from the city of Bozeman engineering or planning staff can help to refine these inputs.  

These mayy include:

· catchment and sub-catchment contributing areas 

· Bozeman subsurface stormwater system information (GIS compatible preferred)

· MSU stormwater area delineation

· appropriate EIC values for individual land use classifications

· Existing BMPs implemented (detention/retention, underground storage, pervious pavement, inlet capture devices, etc.)

· local EIC improvements (new or redevelopment)

· City review/suggestions of literature-based EMC valuess for TSS, TN, and TP, e.coli?

Other…(Erik?)







From: Schade, Pete 
Sent: Tuesday, March 29, 2011 11:22 AM
To: Makus, Erik; kusnierz.lisa@epa.gov
Cc: Yashan, Dean
Subject: Bozeman stormwater summary
 
Attached is a summary of the stormwater assessment and WLA approach for the
City of Bozeman’s MS4 permit.
 
Please look it over before I send to the City of Bozeman, the Water Quality
Protection District, and GGWC. 
 
Edits?
 
P
 
 
 
=================================
Pete Schade
(406) 444-6771
Senior TMDL Planner
Montana Department of Environmental Quality


